Effects of caffeine and tetracaine on outer hair cell shortening suggest intracellular calcium involvement.
Outer hair cell (OHC) shortening has previously been induced in vitro by the application of solutions containing high potassium (a depolarizing agent), acetylcholine (a suggested efferent transmitter) and cationized ferritin (a positively charged macromolecule), as well as by electrical current. The application of caffeine, which causes contractures in skeletal and smooth muscle by releasing calcium from intracellular stores to activate actin and myosin interaction, also causes shortening of OHCs. Tetracaine, which interferes with calcium movement in muscle and non-muscle cells, blocks potassium-induced and caffeine-induced shortening of OHCs, but does not block electrically-induced shortening. Sodium dantrolene which is an inhibitor of intracellular calcium release in skeletal muscle does not block potassium-induced OHC shortening. Immunocytochemical studies using antibodies to muscle-like contractile and regulatory proteins on unfixed, freeze-dried OHCs demonstrate the co-localization of calmodulin with actin throughout the OHC cytoplasm. These results support the ideas that in OHCs, intracellular calcium release is involved in the activation of shortening and that an actin-mediated cell shape change may be regulated by calmodulin in a manner similar to that which occurs in contraction of smooth muscle.